Ninety per cent of the patients were from 10 to 30 years of age: none were under 10 or over 40 years old. This is probably because there is not a sufficient length of time for the pulmonary hypertension to develop before the age of 10, and children are less exposed to the infestation. On the other hand the natural history of the disease makes survival beyond the age of 40 very unlikely. The incidence of symptoms is seen in Table II . The predominant symptom was exertional dyspnoea which occurred in 28 patients. As a rule this type of shortness of breath had a protracted evolution, from a few months to around seven years. Barbato (1952) attributes the dyspncea to a combination of factors including ventilatory and alveolar-respiratory insufficiency, anemia, and cardiac failure. We believe an important precipitating factor to be a limitation of cardiac output, but we have not yet sufficient proof of this. 
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Syncope during exertion occurred in 14 patients. In some of them it was incapacitating and forced them to restrict their activities considerably. They learned to avoid syncope by stopping whatever they were doing as soon as they became dizzy or their vision began to blur.
Complete loss of consciousness always occurred during effort and not afterwards, except in 2 patients. We had the opportunity of examining one within a few seconds of recovering consciousness after a syncopal attack. She was extremely dyspnceic and complained of epigastric and right flank pain. Her pulse was regular with a rate of 60 a minute and the blood pressure was 100/80 mm. Hg. We agree with Howarth (1953) (Sodi-Pallares, 1956 ).
The average QRS axis was + 1 120 (ranging between + 1800 and + 600); in 21 patients the axis was between + 1000 and + 1300 (Fig. 1) Incomplete right bundle-branch block pattern was recorded in two patients. The duration of the QRS was never above 010 sec. In none of them did we see a picture of low voltage in the standard or prwcordial leads.
Negative T waves in II, III, aVF, V3R, and VI were often found. In all but one there was a depressed and convex S-T segment, usually in the leads reflecting the potential of the right ventricle. In some patients this downward displacement of the S-T segment extended up to V5 or V6. In 13 the morphology of the T waves suggested the presence of primary as well as secondary changes.
The electrocardiogram of schistosomatic pulmonary hypertension is much like that of primary pulmonary hypertension except for the fact that we did not find any increasing negativity of the T wave from V2 to V4 as described recently in cases of primary pulmonary hypertension (Tranchesi et al., 1958) . Radiological Findings. In 24 patients the heart size was slightly or moderately increased. Much cardiomegaly was not a frequent finding in our series unless there was long standing congestive failure.
The aortic knob was normal, diminished, or absent in 27 patients. The pulmonary conus was almost always bulging (27) although never attaining aneurysm-like proportions. Increased pulsation was invariably present. The left inferior border was greatly increased in only one. In all 30 patients, there was right ventricular enlargement which was moderate in 23. Left atrial enlargement did not occur but right atrial enlargement was seen in 20 patients. A typical chest X-ray is shown in Fig. 3 .
Our observations on hilar pulsation in this series differ from those of previous workers (Barbato, 1952; El Ramly, 1953) . As a rule the hilar shadows were large, from + + to + + + in 26 patients. Twenty-four of them showed increased hilar pulsation. In these 24 the intensity of the hilar pulsation was + in 2, + + in 11, + + + in 9 and + + + + in 2 patients. Barbato (1952) .,I 367 group.bmj.com on April 15, 2017 -Published by http://heart.bmj.com/ Downloaded from 2 with grade + + + +. However, 11 patients without a diastolic pulmonary murmur also showed increased hilar pulsations. Our findings suggest that prominent hilar pulsation is always present with pulmonary regurgitation but can also occur without it.
In 12 patients the peripheral pulmonary vessels were narrowed in contrast with the increased hilar shadows. An abnormal pattern of pulmonary artery branching was found in 14 patients and sometimes multiple fine disseminated pulmonary nodules. The changes described by Erfan and Deeb (1949) were seldom seen.
The angiocardiograms confirmed the findings of the plain films. As previously described by Barbato (1952) and Vessel (1952) , the contrast medium remained in the pulmonary trunk for longer than 10 seconds because of the hindrance to flow through the obstructed arterial bed, and there was an abrupt transition from secondary to tertiary and smaller arterial branches resembling the pruned branches of a tree. This corresponds to the diminution of the vascularity of the lungs beyond the enlarged hilar shadows as shown on the plain films (Fig. 4) .
Hamodynamic Findings. The systolic pressure in the pulmonary artery varied between 42 and 132 mm. Hg with an average of 95 mm. In 4 patients, the pulmonary artery was not catheterized but the right ventricular systolic pressures were 102, 96, 98, and 107 mm. Hg respectively. These pressures together with the clinical, radiological, and electrocardiographic findings implied the presence of severe pulmonary hypertension. Table IV is a summary of the cardiac catheterization findings. Although 13 patients had pulmonary regurgitation, in only one was the pulmonary diastolic pressure lowered. Faria (1952) , and Faria et al. (1957) . However, the possibility of a veno-arterial shunt through a patent foramen ovale cannot be excluded.
Necropsy Findings. A summary of the most important pathological findings in the lungs and heart in seven cases is given in Table V . Pulmonary arterial dilatation and right ventricular hypertrophy were constant findings. Microscopically, the main extravascular lesion was the schistosomatic parenchymatous granuloma which was seen in different phases of evolution. The vascular lesions in the lungs were generally found to be widespread but areas of normal tissue were common. Lesions of the muscular arteries were the most constant. Plexiform and angiomatoid lesions were frequent, indicating, as suggested by Heath (1958) , severe chronic pulmonary DIscussIoN The fundamental work of Shaw and Ghareeb (1938) emphasized the role of the ova and worms in the mechanical obstruction of the pulmonary arteries leading to a focal arteritis. Later, Jaffe (1948) , and more recently Faria (1952) found positive evidence that an allergic factor is important in the genesis of the pulmonary hypertension, through the production of endarteritis. Recently research with ganglionic blocking agents in this condition (Doss, 1956 ) strongly suggests the presence of a vasospastic factor. Lastly, the experimental work of Magalhaes Filho (1959) brought to light the possibility of a fourth factor in the pathogenesis of schistosomatic pulmonary hypertension. This author observed that the passage of schistosomules through the lungs of mice, previously infected, produces a typical picture of acute arteritis with an intense allergic reaction.
Thus four factors should be considered in the pathogenesis of pulmonary hypertension in schistosomiasis, their interplay in it being variable. There are cases for instance in which the pathological picture is one of intense allergic phenomena as in several of Faria's (1952) cases. Other cases, which are less common, suggest a greater importance of the mechanical factor. The evaluation of the two other factors is more difficult to establish. As far as the vasoconstrictive factor is concerned, further intensive pharmacological studies are necessary. We have begun such studies in our laboratory using acetylcholine. The fourth factor can only be investigated by studying acute cases of the disease.
The differential diagnosis of pulmonary hypertension due to schistosomiasis can be established with reasonable certainty by using all the modern tools of diagnosis. In the first place, mitral stenosis and regurgitation and conditions causing obstruction to the pulmonary venous blood flow, must be excluded. Clinical examination, normal-sized left atrium on X-ray, normal pulmonary artery wedge pressure, and the absence of P wave changes in the electrocardiogram are factors that rule out these diagnoses. Septal defects and persistent ductus arteriosus are distinguished by the absence of a left-to-right shunt, measurement of the systemic and pulmonary arterial pressures at rest and during exertion, and right or left-sided angiocardiograms in obscure cases should suffice to exclude these diagnoses. The hypertensive cor pulmonale should be ruled out by the clinical findings, the X-ray appearances, and pulmonary function tests. Finally the group of diseases that lead to pulmonary hypertension by way of obstructive phenomena (such as repeated thrombogroup.bmj.com on April 15, 2017 -Published by http://heart.bmj.com/ Downloaded from PULMONARY HYPERTENSION IN SCHISTOSOMIASIS embolism) and primary pulmonary hypertension must be considered. Primary pulmonary hypertension presents serious diagnostic difficulties because of the similarity of the clinical, X-ray, and hemodynamic picture. In establishing the diagnosis of pulmonary hypertension due to schistosomiasis, the past history of the patient and the presence of ova of Schistosoma in stools or in specimens taken by rectal biopsy are fundamental. In all 7 necropsies made in this group of 30 patients, the pathological findings confirmed the presence of schistosomatic arteritis as the responsible factor leading to the pulmonary hypertension. SUMMARY Thirty patients with schistosomatic pulmonary arterial hypertension were studied and submitted to clinical, electrocardiographic, radiological, and htmodynamic examination.
The predominant symptoms were dyspncea, fatigue, palpitation, and effort syncope. On physical examination the findings were those commonly seen in pulmonary hypertension from other causes.
The main radiological features were slight to moderate enlargement of the right atrium and right ventricle, a bulging pulmonary trunk, and conspicuously enlarged and hyperpulsatile hilar shadows. The peripheral pulmonary vascular markings were diminished in one-third of the cases.
Systolic pressures in the pulmonary artery ranged from 42-132 mm. Hg and the average pulmonary arteriolar resistance was 925 dynes/sec./cm-5.
Arterial oxygen unsaturation was present in 22 patients; the possible explanation of this unsaturation is discussed.
The pathological findings in the lungs and heart in 7 patients are presented. The pathogenesis of pulmonary hypertension is considered and four possibilities are presented, namely, the mechanical factor, an allergic reaction to the ova and adult worm, an allergic reaction to the schistosomules, and finally the interplay of a possible vasoconstrictive factor.
